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DETAILED ACTION 
Response to Amendment 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-4, 7-10, 13, and 14 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Sato et al. (Japanese Patent Publication 60085209 A). 

Re claim 1, Sato et al. disclose an arrangement of an internal combustion engine poppet 
valve and a hydraulic actuator therefor comprising: 

- an actuator housing (casing 20); 

- spring means 1 6 for biasing the poppet valve into engagement with a valve seat 
therefor; 

- a first piston 21 of a first cross-sectional area slidable in a first chamber (large diameter 
bore of the casing 20) formed in the actuator housing, the first piston having a passage 27 for the 
flow of hydraulic fluid; 

- a second piston 22 of a second cross-sectional area smaller than the first cross-sectional 
area slidable in a second chamber (small diameter bore of the casing 20) formed in the actuator 
housing, the second chamber opening on to the first chamber; wherein: 

- the first chamber is connectable to a pressurized hydraulic fluid supply line 8 and to a 
hydraulic fluid return line 9; 
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- the second piston 22 has an upper surface engageable by a lower surface of the first 
piston (Fig.6); and 

- the first piston is configured without a passage which is both aligned with the second 
piston and which has a portion of constant cross-sectional area greater than the said second 
cross-sectional area (the piston 21 is without such passage, as its passage 27 has a cross-section 
smaller than the cross-section of the second piston 22); whereby 

- in order to open the poppet valve, the first chamber is connected to the pressurized 
hydraulic fluid supply line (Fig.7) and then supplied pressurized hydraulic fluid acts initially on 
the first piston to give rise to a first magnitude force which is initially relayed via the second 
piston to the engine valve to open the valve; initially the first piston, the second piston and the 
engine valve all move together under the action of the first magnitude force until the first piston 
reaches an end stop (Fig.7 shows the first piston stopped by the seat face 33, while the second 
piston alone pushes the valve open); and thereafter the supplied pressurized hydraulic fluid flows 
from the first chamber through the passage in the first piston to act on the second piston and to 
thereby give rise to a second smaller magnitude force under the action of which the second 
piston and the valve move together until the valve is fully open; 

- in order to close the previously opened poppet valve, the first chamber is connected to 
the hydraulic fluid return line (Fig.6) and then the biasing force applied by the spring means to 
the valve forces the valve to move back towards its valve seat; initially the valve and the second 
piston move together with the second piston expelling fluid from the second chamber via the 
passage in the first piston to the hydraulic fluid return line until the second piston engages the 
first piston; and thereafter the first piston, the second piston and the valve all move together 
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under the biasing force applied by the spring means with the first piston expelling hydraulic fluid 
from the first chamber to the hydraulic fluid return line until the poppet valve engages the valve 
seat therefor; and the movement of the second piston relative to the first piston is limited by 
abutment of the upper surface of the second piston with the lower surface of the first piston. 

Re claim 2, Sato et ah disclose the second piston 22 directly abuts with its contact portion 
29 the top of the valve stem of the poppet valve 14. 

Re claims 3 and 9, Sato et al. disclose the top of the second piston 22 is designed to 
directly abut an inner face of the first piston 21 during the initial opening phase. 

Re claims 4 and 10, Sato et al. disclose all the chambers defined by the various bores of 
different diameters are aligned. 

Re claims 7 and 13, Sato et al. disclose the drillings 23, 24 permit trapped fluid to be 
expelled at the stop surface, whereby this fluid is directed to the fluid reservoir from which it can 
be relayed, through the pump, to the first chamber. 

Re claims 8 and 14, Sato et al. disclose the valve spring acts between a collar (Fig.6, 
without reference sign) attached to the poppet valve and a surface provided on the cylinder head. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 5, 6, 1 1, and 12 are rejected under 35 U.S.C. 103(a) as being obvious over Sato et 
al. 
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Sato et al. disclose an arrangement of an internal combustion engine poppet valve and a 
hydraulic actuator therefor comprising an actuator housing, spring means for biasing the poppet 
valve into engagement with a valve seat therefor, a first piston of a first cross-sectional area 
slidable in a first chamber formed in the actuator housing, the first piston having a passage for 
the flow of hydraulic fluid, a second piston of a second cross-sectional area smaller than the first 
cross-sectional area slidable in a second chamber formed in the actuator housing, the second 
chamber opening on to the first chamber, the first chamber is connectable to a pressurized 
hydraulic fluid supply line and to a hydraulic fluid return line, the second piston has an upper 
surface engageable by a lower surface of the first piston, the first piston is configured without a 
passage which is both aligned with the second piston and which has a portion of constant cross- 
sectional area greater than the said second cross-sectional area, and in order to open the poppet 
valve, the first chamber is connected to the pressurized hydraulic fluid supply line and then 
supplied pressurized hydraulic fluid acts initially on the first piston to give rise to a first 
magnitude force which is initially relayed via the second piston to the engine valve to open the 
valve, initially the first piston, the second piston and the engine valve all move together under the 
action of the first magnitude force until the first piston reaches an end stop, and thereafter the 
supplied pressurized hydraulic fluid flows from the first chamber through the passage in the first 
piston to act on the second piston and to thereby give rise to a second smaller magnitude force 
under the action of which the second piston and the valve move together until the valve is fully 
open, and in order to close the previously opened poppet valve, the first chamber is connected to 
the hydraulic fluid return line and then the biasing force applied by the spring means to the valve 
forces the valve to move back towards its valve seat, initially the valve and the second piston 
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move together with the second piston expelling fluid from the second chamber via the passage in 
the first piston to the hydraulic fluid return line until the second piston engages the first piston, 
and thereafter the first piston, the second piston and the valve all move together under the biasing 
force applied by the spring means with the first piston expelling hydraulic fluid from the first 
chamber to the. hydraulic fluid return line until the poppet valve engages the valve seat therefor, 
and the movement of the second piston relative to the first piston is limited by abutment of the 
upper surface of the second piston with the lower surface of the first piston. They, however, fail 
to disclose conical abutment surfaces acting as a restricting means to soften the impact of the 
pistons. 

Conical and tapered surfaces are well known in the art for restricting fluid flow to soften 
impacts between relative moving members, and the use of such conical surfaces in the valve 
driving device of Sato et al. would have been a matter of obvious choice to one of ordinary skill 
depending on structural strength, fluid flow, and mating surfaces. 

Response to Arguments 

5. Applicant's arguments filed 10 May 2006 have been fully considered but they are not 
persuasive. 

6. Applicant argues on page 12 of the Remarks that claim 1 requires that the first piston be 
configured "without a passage which is both aligned with the second piston and which has a 
portion of constant cross-sectional area greater than the said second cross-sectional area" and 
that Sato et al. has a passage 27 which does not meet this negative claim limitation. To clarify 
the examiner's position, the applicant has created a contradiction in the wording of the claim, 
specifically the fact that piston 1 does have a passage through it aligned with the second piston 
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1 5, that passage designated as an opening 1 1 1 in the drawing and specification. The 
specification and drawings clearly show an aligned opening or passage in piston 1, but the claim 
language also clearly states that the first piston is without these characteristics, and, therefore, the 
examiner has given no weight to a passage aligned with the second piston with certain cross- 
sectional dimensions that the claim says does not exist. Furthermore, the passage 27 of Sato et 
al. connects piston 22 to piston 21 significantly in the same manner as applicant's with the 
exception of the varied cross-sectional dimensions which have been given no weight since they 
are claimed not to exist. 

7. THIS ACTION IS MADE FINAL, Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Communication 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kyle M. Riddle whose telephone number is (571) 272-4864. The 
examiner can normally be reached on M-F (07:30-5:00) Second Friday Off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Denion can be reached on (571) 272-4859. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Kyle M. Riddle 
Examiner 
Art Unit 3748 
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